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Abstract—In this paper, a KY boost converter is presented, which is the KY converter combined with the traditional synchronously 

rectified (SR) boost converter. Such a converter has continuous input and output inductor currents, different from the traditional SR 

boost converter, and has a larger voltage conversion ratio than the traditional SR boost converter does, and hence, this converter is 

very suitable for low-ripple applications. A detailed description of the proposed converter is presented herein along with a 

mathematical deduction and some experimental results.  

Index Terms—Input inductor current, KY boost converter, KY converter, output inductor current, voltage-conversion ratio. 

 

I. INTRODUCTION 

The application of the power supply using the low voltage battery, analog circuits, such as RF 

amplifier, audio amplifier, etc., frequently need high voltage to attainadequate output power and voltage 

amplitude. This is complete by boosting the low voltage to the high voltage required. Therefore, for 

numerous of computer, communication, and user electronic products to be considered, there are some 

converters needed to supply one boosted voltage or more under a given low voltage, especially for 

portable communications systems, such as MPEG-3 (MP3) players, BT devices, personal digital assistant, 

etc. such applications, the output voltage ripple must be involved into account completely. Regarding the 

traditional nonisolated voltage-boosting converter, such as the boost converter and the buck–boost 

converter, their output currents are pulsating, thereby, causing the equivalent output voltage ripples to tend 

to be huge. As usuallyfamiliar, to overcome this problem, one method is to use the capacitor with large 

capacitance and low equivalent series resistance (ESR), another way is to add an LC filter, and the other 

way is to increase the switching frequency. In recent times, some voltage-boosting converter topologies 

with low output voltage ripples have been investigated. In the coupling inductor is used in the boost/buck–

boost converter. Employed the enclosed control scheme in the dual buck–boost converter.  utilized the 

voltage-lift procedure to boost the output voltage along with the output voltage ripple taken into 

justification. However, in each has one right-half-plane zero in the continuous conduction mode (CCM)  

and hence, the KY converter is available to repressed this problem. However, the KY converter has the 

voltage conversion ratio partial up to one plus D, where D is the duty cycle created from the control 

struggle of the controller. 

 
II. PROPOSED CIRCUIT TOPOLOGY 
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Fig. 1 shows the proposed KY boost converter built by the KY converter shared with the 

traditional SR boost converter, to be described as follows. The KY converter is poised of two switches S1 

and S2 , one diode Db , one energytransferring capacitor Cb , one output inductor Lo , and one output 

capacitor Co . Additionally, the input of the KY converter is replaced by one buffer capacitor Cm . On the 

other hand, the traditional SR boost converter consists of two switches S1 and S2 , and one input inductor 

Li. Moreover, the output of the traditional SR boost converter is exchanged by the buffer capacitor Cm . 

That is to say, the buffer capacitor Cm is a buffer between the output of the traditional SR boost converter 

is replaced by the buffer capacitor Cm . That is to say, the buffer capacitor Cm is a buffer between the KY 

converter and the traditional SR boost converter. Besides, the output load is represented by one load 

resistor RL. 

 

 

 

 

 

 

Fig1. Proposed system KY boost converter 

 

III. BASIC OPERATING PRINCIPLES 

Before this unit is taken up, there are some assumptions are given as follows: 1) dead times 

between the switches are omitted; 2) voltage drops across the switches and diodes during the turn-ON 

period are negligible; 3) currents flowing through Li and Lo are indicated by iLi and iLo , respectively; 

and 4) since the energy-transferring capacitor Cb , working based on the charge pump principle, is shortly 

charged to vC m within a very short time, which is much less than the switching period Ts , the value of 

Cb is large enough to keep the voltage across itself constant at vC m . 

 

 

 

 

 

Fig2. Power flow in proposed converter in mode1 

Fig3. Power flow in proposed converter in mode2 

A. Mode 1  

In Fig. 2, S1 is turned off and S2 is turned on. In this case, the negative terminal of Cb is pulled to the 

ground, and hence, Db is forward-biased and turned on. During this mode, Cm is discharged, whereas Cb 

is charged. Therefore, the voltage across Li is vi, thereby, causing Li to be magnetized, whereas the 
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voltage across Lo is vo subtracted from vCm , thereby, causing Lo to be demagnetized. Also, the current 

flowing through Co is equal to iLo minus the current flowing through RL , whereas the current flowing 

through Cm is equal to the sum of −iC b and –iLo. 

B. Mode 2  

In Fig. 3, S1 is turned on and S2 is turned off. In this case, S1 is in the ON-state, and hence, Db is reverse-

biased and turned off. During this mode, Cm is charged, whereas Cb is discharged. Therefore, the voltage 

across Li is vC m subtracted from vi, thereby, causing Li to be demagnetized, whereas the voltage across 

Lo is vo subtracted from 2vC m , thereby, causing Lo to be magnetized. Also, the current flowing through 

Co is equal to iLo minus the current flowing through RL , whereas the current flowing through Cm is 

equal to the sum of iLi and −iLo . 

IV. CONTROL METHOD APPLIED 

Fig. 4 shows the overall system configuration for the KY boost converter. The one-comparator 

counter-based PWM control without any A–D converter based on the field-programmable gate array 

(FPGA) [8] is utilized, and the parameters of the proportional-integral (PI) controller within FPGA are 

obtained at rated load to be a proportional gain of kp and an integral gain of ki. The output voltage 

information VFB after the voltage divider is obtained through the comparator COMP, and then sent to 

FPGA having a system clock of 100 MHz so as to create the desired PWM control signals M1 and M2 to 

drive the MOSFET switches S1 and S2 after the gate drives, respectively. 

 

 

 

 

 

Fig4. Overall system configuration of the proposed converter. 

 
IV. EXPERIMENTAL RESULTS 

Before this section is discussed, several requirements, together with the component selection 

criterion shown in Table I, are given as follows: 1) rated dc input voltage is 12 V; 2) rated dc output 

voltage is 36 V; 3) rated dc output current is 2.5 A; 4) switching frequency is 195 kHz; 5) value of Li is 15 

µH created by the T85-50D core produced by Micro metals with the winding of 15 turns, and the value of 

Lo is the same as that of Li; 6) one 2000-µF Rubycon capacitor is chosen for Cm ; 7) one 685-µF Rubycon 

capacitor is selected for Cb ; 8) one 485-µF Rubycon capacitor is chosen for Co ; 9) product names of S1 , 

S2 , Db , and FPGA are IRL3715ZS, IRL3755ZS, STPS20L60, and EP1C3T100, respectively; and 10) 

parameters of the PI controller, kp and ki, are set to 0.75 and 0.016, respectively. The values of the input 

and output inductors shown earlier are obtained according to the given inductor current ripple, the given 

switching frequency, and the calculated duty cycle. Regarding the values of three capacitors shown earlier, 

the value of the output capacitor is first figured out according to the given inductor current ripple, the 

given maximum output voltage ripple, and the rule of thumb that capacitance times ESR is about 6.5 × 

10−5 for the electrolytic capacitor.  
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After this, built on [9], the value of the input capacitor is larger than that of the output capacitor, to 

steady the system. Since the value of the output capacitor has been calculated, the value of the capacitor 

Cm takes double the value of the output capacitor Co .  

 

 

 

 

 

 

 

 

 

This is because the capacitor Cm can be measured to be the input capacitor of the KY converter. 

For the value of the capacitor Cb , it takes the mean values of the two. But, if the full project of Cm and Cb 

is required, permissible variations in capacitor voltage should be taken into explanation, and this can be 

seen in. 

 

 

 

 

 

 

 

 

 

 

 
Table1. Component Selection Criteria 

 

 

 
 

 

 

 

 

Fig.5 Waveforms at 10% of the rated load. 1—M1 ; 2—M2 ; 3—iLi ; 4—iL o . 

 

 

 

 
 

 

 

 

Fig.6 Waveforms at 50% of the rated load. 1—M1 ; 2—M2 ; 3—iLi ; 4—iL o . 
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Fig.7 Waveforms at 100% of the rated load. 1—M1 ; 2—M2 ; 3—iLi ; 4— iL o . 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8 Efficiency versus load current. 

 

From , as the duty cycle is imminent to zero, both the two inductors are measured short-circuited 

and the output voltage is forthcoming to double the input voltage. In the meantime, as the duty cycle is 

approaching to one, the output voltage is upcoming to infinity, which is impossible. Therefore, there are 

limitations of duty cycle. From Fig. 6, with one load resistor of 14.4 Ω, the difference in voltage gain 

between actual and predicted is negligible up to the duty cycle of 85%. say, the useful duty cycle range is 

about 0%–85%. The effect of parasitic parameters on the voltage gain causes the actual to deviate from the 

predicted. Figs. 7–9 show the gate-driving signals M1 and M2 for S1 and S2 , respectively, the input 

inductor currents, and the output inductor currents, at 10%, 50%, and 100% of the rated load, respectively. 

It is noted that this converter always operates in CCM, since the current flowing in the inductor at light 

load can be negative. On the other hand, for the convenience of efficiency comparison between the 

proposed converter and the traditional SR boost converter, assume that the traditional SR boost converter 

has the same component specifications as the proposed converter does. From Fig. 10, it can be seen that 

below the middle load, the proposed converter has better efficiency than the traditional SR boost converter 

does, whereas above the half load, the proposed converter has worse efficiency than the traditional SR 

boost converter does. It can be seen that for the proposed converter to be considered, the efficiency at half 

load is about 92% and that at rated load is about 90%. 

 
VI. CONCLUSION 

The proposed KY boost converter has higher voltage conversion ratio than the traditional SR 

boost converter does. Besides, the input and output inductor currents are continuous, different from the 

traditional SR boost converter, and hence, this converter is very proper for low-ripple applications. As for 

the efficiency, this converter has the efficiency of 90% or more above the half load. Indeed, the proposed 
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converter is appropriate for the small-power applications because the surge current formed by the charge 

pump is essential. But, using the soft switching with surge current crushed can overcome this problem, and 

hence, makes this converter likely to be operated in high-power applications. 
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